Reliable estimates of Michaelis constants (Ki) and inhibitor constants may be obtained, in the absence of control over the amount of enzyme being added to any assay system, provided the following constraints are met. Michaelis-Menten kinetics are obeyed. Two rate measurements must be made with the same sample of enzyme: at low and high substrate concentration for determining Km or minus and plus an inhibitor for determining inhibitor constants. The Michaelis constant may be calculated from the equation
In some experiments, particularly when working in the field or with nonuniform intact organisms in the laboratory, it is not possible to control precisely the amount of enzyme added to an enzyme assay in which kinetic constants such as Km are to be determined (12) . If the variation in amount of enzyme added is relatively small, one need only do a number of replicates at each of several substrate concentrations and then derive Km through a regular least-squares fitting procedure. However, unless the number of replicates is large or the variation in enzyme concentration is small, the Km cannot be well determined statistically. I, therefore, sought an alternate procedure to allow determination of Km from a relatively small number of observations. This procedure, which is related to that of Wilson et al. (12) permits statistical analysis by conventional methods, and it gives results equivalent to those obtained from the direct linear plot (2) because it requires solution of the same equation for determining Km.
The method described here is convenient and reliable when determining Km for C2H2 reduction in the field, where uniformity of samples is impossible to control. It has also proved useful for studying the inhibition of C2H2 reduction in plants grown in ' Research supported in part by Grant were dug immediately before use and the root systems placed in 0.45-or 2.5-liter containers. The containers were closed with tightfitting lids into which were inserted vaccine stoppers through which C2H2 could be added and samples of the gas phase removed for assay. Each container received one or several plants, depending on their size and expected activity. Various amounts of freshly generated C2H2 were then added with a syringe and the containers incubated at ambient temperature for 10 or 15 min. A l-ml sample was then taken for assay and C2H2 was added to bring the total concentration of C2H2 in all containers to a constant level. After a further 10 or 15 min, l-ml samples were taken for assay. The assay was linear for at least 45 min.
Cowpea plants were grown for 5 weeks in a sterilized PerliteVermiculite mixture in plastic dishpans in an environmental chamber; they were watered with nutrient solution as described by Wacek and Brill (11) . Inoculated with Rhizobium 32H1, they were well nodulated. Several days prior to assay, they were transferred to individual 450-ml jars, which could be closed with a large rubber stopper. A notch was cut in each stopper so that the stem of the plant would pass through, and a small hole was fitted with serum stopper so that gas samples could be taken. Plasticine clay was used to seal around the stem of the plant. Plants were maintained under Gro-lux fluorescent lamps at -10 cm from the leaves until time of assay. Then the stoppers were fitted into place and the indicated levels of C2H2 were added through the rubber serum stopper. In Figure 1 the median Km was used for drawing the line best fitting the data. Cornish-Bowden and Eisenthal (2) have presented arguments in favor of using the median rather than the mean Km. Table I makes it clear that when outliers are present, the median Groups of five plants were dug from each of three replicate plots and assayed individually in 0.45-liter containers at the indicated levels Of C2H2 for 15 min. A l-ml sample was taken and then more C2H2 was added to each container to raise the level to -0.1 atm, and the rate was measured after an additional 15 min. Relative velocities (E) are plotted with the rate at 88.8 milliatm taken as I (U). A solid line is drawn to indicate the best straight line fit to the median Km derived from all of the experimental data. B: groups of five 56-day-old Williams soybean plants from another location were used for each assay at various levels of C2H2. Otherwise as in A. C: field-grown cowpeas were used for this experiment. They were placed one per container and assayed at the indicated level of acetylene for 20 min. A sample was then taken for assay and acetylene added to bring the C2H2 concentration in all containers to 88.8 milliatm. Additional samples were taken at 40 and 60 min. Data plotted as in A. D: Pairs of 90-day-old Jacques J 120 soybean plants in 2.5-liter containers were used for each determination. Samples were taken at 10 and 15 min after each addition of C2H2. Rates shown are derived by using either the 10-min (+) or the 15-min (0) rate at the high level of C2H2 (44.4 milliatm) for normalization. Line drawn as in A. Median 40 ± 2 milliatm. treated statistically by parametric or nonparametric methods. One must, however, assume that the inhibition is linear over the range of substrate and inhibitor being tested, and also one must know that the appropriate equation is being fitted. One thus needs a preliminary determination of the type of inhibition being observed: competitive, noncompetitive, uncompetitive, or mixed.
To obtain estimates of the potency of inhibition caused by a particular inhibitor quickly and to identify the type of inhibition that it is producing, it is convenient to use a sample graphical method. First one constructs a Lineweaver-Burk plot with an appropriate scale, drawing a line through the previously derived Kin, with I/v0 at a particular (high) substrate concentration defined as 1.0 (Fig. 2) . For all other substrate concentrations, one then plots the ratio of velocity without inhibitor (v.) divided by velocity with inhibitor (vi) ( Figure I were derived with up to 15-fold variation in absolute velocity between samples and those of Figure 2 with a 6-fold range of velocities. Although the described method does alleviate many of the problems of variability between samples it is still better, when possible, to select a uniform population to work with. This could have been done for the experiment shown in Figure 2 , but these data were presented to show that even with a 6-fold variation in activity, satisfactory, though not excellent, estimates of kinetic parameters could be made.
The method given here may be applied to any intact system in which samples of the system may be taken at intervals without significantly disturbing the enzyme. For instance, nitrate reduction by leaf segments, which is notoriously variable (6), ought to be amenable to the same approach.
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